In the treatment of tuberculosis para-aminosalicylic acid (P.A.S.) is now chiefly used in combination with streptomycin or isoniazid with the aim of preventing or delaying the emergence of drug-resistant strains of tubercle bacilli (Medical Research Council, 1950 , 1953c . Such combined therapy is only effective in preventing drug resistance when the strains obtained before the start of treatment are sensitive to P.A.S. Thus resistance to streptomycin has been found to emerge more frequently during treatment with the combination of streptomycin and P.A.S. when the pre-treatment strains were resistant to P.A.S. than when they were sensitive to it (Medical Research Council, 1953b) .
The selection of the most suitable chemotherapy for any patient should involve a test of the P.A.S. sensitivity of pre-treatment strains, since resistance would prejudice the results of treatment with a combination of drugs that included P.A.S. Initial P.A.S. resistance occurs most frequently as a result of previous treatment with P.A.S. alone. Less frequently it is found as a result of therapy with a combination of two drugs, one of which was P.A.S. Djang, Bogen, and Will (1952) have found some bovine strains to be naturally resistant to P.A.S. Finally, the patient may have been infected by another person who harboured a P.A.S.-resistant strain (Medical Research Council, 1953a ;  Thomas, Borthwick, Horne, and Crofton, 1954) . Routine P.A.S. sensitivity tests during c4aemotherapy are less valuable, but, if the patient has remained culture positive, a test at the end of a course of treatment may be very helpful in planning further treatment. Thus cultures from the majority of patients receiving chemotherapy should be tested on at least one occasion for P.A.S. sensitivity. The number of these tests may be a considerable burden for the pathologist, who will, therefore, look for a simple yet reliable technique of performing them.
During the Medical Research Council (1950, 1952b, 1953b ) trials of streptomycin and isoniazid, P.A.S.-sensitivity tests were carried out in Tweenalbumin medium. This method was convenient since many of the strains were also tested for streptomycin sensitivity in the same medium. On the other hand, American and French workers (American Trudeau Society, 1952; Coletsos, 1952) have advised the use of solid medium tests, claiming that these were more reliable and easier to use. A comparison of the two methods was clearly required both to establish their inherent accuracies and to provide the data necessary for recommending a simple technique that could be relied upon in testing an increasing number of cultures. Such a comparison has therefore been made, using, in the main, strains from patients treated in the Medical Research Council (1952b) trials of isoniazid. Methods Sensitivity Tests.-Liquid medium sensitivity tests to P.A.S. were carried out in Tween-albumin liquid medium by the Medical Research Council (1953a) method. In the solid medium tests, sodium paraaminosalicylate dihydrate (Na P.A.S.) was added to Lowenstein-Jensen medium before inspissation to make a series of final concentrations from 0.12 ,ug. / ml., increasing by serial twofold steps, to 128 1'g./ml. This medium was distributed in 4 ml. amounts in screw-capped bottles and inspissated at 80°C. for one hour. The inoculum was prepared by grinding up a representative loopful of the growth from a two to three week Lowenstein-Jensen slope culture in sterile distilled water to make a suspension approximately equal in opacity to a 10-day growth in Tween-albumin medium. A 3 mm. loopful (0.005 ml.) of this suspension was spread on each of the series of slopes containing P.A.S. and on a drug-free slope. Each batch of tests included one on the standard sensitive strain, H37Rv. Results were read after 14, 21, 28, and 42 days' incubation.
Cultures.-A total of 130 strains of tubercle bacilli was obtained from the sputa of patients with pulmonary tuberculosis. These were divided into three groups:
Group 1.-Forty-five pre-treatment strains from 45 patients who had received no previous chemotherapy.
Group 11.-Thirty-six strains from 29 patients which were resistant to P.A.S. (resistance ratio of 8 or more) when tested in liquid medium.
Group 111.-Forty-nine strains from 37 patients which were sensitive to P.A.S. in liquid medium, but, for reasons indicated in Table I , might have been resistant if tested by a more delicate technique. The minimal concentration completely inhibiting growth was taken as the end-point. In solid medium tests two end-points were used. One of these was the minimal concentration necessary to inhibit growth completely. The other was the minimal concentration that prevented the growth of 20 or more colonies (subsequently called the " 20 colonies endpoint "). Scanty, minute colonies often appeared first on slopes containing P.A.S., and were then followed by a profuse growth over the whole inoculated surface. Since it was difficult to be certain that the minute colonies were composed of tubercle bacilli, the "20 colonies end-point " was found easier to use.
Resuits
Prelteatment Sltrin- Fig. 1 shows the results of sensitivity tests on pre-treatment strains (Group I) in terms of the minimal concentration of P.A.S. inhibiting growth. The shape of these distributions approximates to that of the normal curve of errors. The scatters of the distributions for tests in liquid or on solid medium were very similar. However, inhibitory concentrations were slightly lower in liquid medium. Thus, after 14 days' incubation in liquid medium, all the strains were inhibited by 4 ,tg. /ml. Na P.A.S., whereas, after 28 days' incubation on solid medium, they were all inhibited by 16 jig./ml. Na P.A.S.
During incubation on solid medium growth appeared in progressively higher concentrations of P.A.S. Thus, between readings at 14 and 42 days, the minimal inhibitory concentrations increased on the average about four times. This was not due to inactivation during incubation, since the H37Rv strain was inhibited by the same P.A.S. concentration when the slopes were incubated for two, four, six, or eight weeks before inoculation. Singh (1955) has also shown that P.A.S. was not inactivated during incubation in liquid medium. Examination of the 28-day readings on solid medium showed that the " 20 colonies end-point" was, on the average, one concentration lower than the " no-growth end-point." Fig. 2 illustrates the results of sensitivity tests on the same strains, in terms of the resistance ratio, which is the ratio between the minimal inhibitory concentrations of the test strain and of the standard sensitive strain, H37Rv. Again, the shape and scatter of the distributions are very similar. Both in liquid and on solid medium all the strains had a resistance ratio of less than 8. Resistance ratios of I were more common than those of 2, due to slightly lower minimal inhibitory concentrations for test strains than for H37Rv. It was presumed that test strains were less well adapted to growth The degrees of resistance found among the 36 strains that were resistant in liquid and on solid medium tests, or in either alone, are shown in Table V . The distribution of these strains according to their degrees of resistance was similar whichever method of testing was used. The resistance ratios in liquid and solid medium tests were in agreement with 21 strains, where agreement means that the ratio in one medium was not more than four times the ratio in the other. However, there was disagreement with 15 strains, seven yielding a higher result in liquid medium and eight on solid medium. Some of these discrepancies were very large: for instance, a strain with resistance ratios of 64 in liquid medium and 1 on solid medium and another with resistance ratios of 4 in liquid medium and more than 64 on solid medium. It can be concluded that individual determinations of the resistance ratios of resistant strains are frequently very inaccurate. Stability of Resistant Strains.-Liquid medium tests were done twice on 32 strains that were found resistant in one of the two tests. The period between these tests varied from one to six months, during which the strains were subcultivated at least three times. A comparison of the resistance ratios, read after 14 days, shows agreement between the results of the two determinations in 19 strains and disagreement in 13 strains. In all cases of disagreement, the ratio at the repeat test was lower than the original value, and in No. 6 strain, originally found resistant, the repeat test indicated a sensitive result.
This loss of resistance was investigated in a further experiment in which nine strains, which had been found resistant in at least one previous test, were subcultivated every 10 days in Tweenalbumin medium. Sensitivity tests on solid medium were set up at the start and from the third, sixth, and ninth subcultures. The results, shown in Table VI , fail to demonstrate any general tendency towards a decrease in the degree of resistance during the period of subcultivation. The apparent discrepancy between these results might be accounted for in two ways. It is possible that only a proportion of resistant strains are unstable. These unstable strains would tend to become less resistant during the first few subcultures in artificial media, thus accounting for the results of the original and repeat tests. On the other hand, those strains which were resistant at the beginning of the subcultivation experiment would be stable since they had retained their resistance until then. An alternative explanation is that some strains contain only a small proportion of resistant bacilli. During storage between the original and repeat tests these bacilli might have died out, with a resulting loss of resistance. Such an occurrence would be less likely during successive subcultivations at 10-day intervals.
Inoculum Size.-The effect of altering the size of the inoculum in the liquid and solid medium (Mitchison, 1953) . However, modification of the medium by the addition of iron, keto-acids, haemin, or catalase (Cohn, Kovitz, Oda, and Middlebrook, 1954) 
